Objectives: To evaluate differences in the health-related quality of life (HRQoL) between patients with constipation receiving hemodialysis (HD) and those receiving peritoneal dialysis (PD). Methods: In this cross-sectional study, 605 dialysis patients (478 HD cases and 127 PD cases; all patients were older than 18 years) from our hospital were included. A questionnaire was used to evaluate their constipation statuses. The effect of constipation on HRQoL was assessed, using the Chinese version of the 12-item short-form (SF-12) general health survey. Karnofsky score, sociodemographic, and clinical data were also collected. We performed multiple logistic regression analysis to define independent risk factors for constipation and impaired HRQoL. Results: A total of 605 participants (326 men [53.9%] and 279 women [46.1%]) were surveyed. The incidence of constipation was 71.7% in HD patients and 14.2% in PD patients. Dialysis patients with constipation had significantly lower mean SF-12 Physical Component Summary scale and Mental Component Summary scale scores than the nonconstipation group (P , 0.05), whereas HD patients had better SF-12 Physical Component Summary and Mental Component Summary scores than PD patients (P , 0.05). When we performed multivariate logistic regression analysis, dialysis modality, diabetes, and the number of constipation-related medications were three independent risk factors associated with constipation. As for impaired HRQoL in the constipated dialysis population, dialysis modality was found to be another independent risk factor in addition to age and diabetes. Conclusion: PD patients with constipation had worse HRQoL than HD control participants. We should pay more attention to the patients with constipation receiving PD, as peritonitis caused by constipation was associated with a higher mortality.
Introduction
Constipation is defined by the new Rome III criteria. 1, 2 It is estimated that 12% of people worldwide are suffering from self-defined constipation, 3 and a third of the population in Western industrial countries suffers from constipation at least from time to time. Constipation is a more common problem for patients receiving hemodialysis (HD), although the increased incidence of constipation in long-term dialysis patients is based on self-reported data. 4 Some studies have shown that patients with end-stage renal disease who are receiving dialysis suffering from constipation account for 53% (8% to 57%). 5, 6 Constipation tends to be poorly understood and inadequately treated. 7 Patients with constipation reported significantly lower levels of health-related quality of life (HRQoL) than the general population, but the specific mechanisms through Dovepress submit your manuscript | www.dovepress.com which this relationship occurs were unclear. 8, 9 Constipation might generate considerable suffering for patients because of the unpleasant physical symptoms and psychological preoccupations, [10] [11] [12] [13] and it could be caused by technique failure and poor dialysis efficiency in patients receiving peritoneal dialysis (PD). 14 However, very few studies have evaluated the effect of constipation on HRQoL in the population receiving dialysis. Regarding patients receiving either treatment modality, the HRQoL differences reported in the relevant literature were inconclusive. However, little was known about the HRQoL differences between HD and PD groups with constipation.
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The intention of the present study was to evaluate the prevalence of constipation according to Rome III criteria in patients receiving dialysis, to determine whether HRQoL is impaired in patients receiving dialysis who have constipation, and to compare HRQoL between the two dialysis groups with constipation.
Study design, materials, and methods
In this cross-sectional study, we included a total of 605 patients receiving dialysis (478 HD cases and 127 PD cases) from our unit in Ningbo, in southeast China. All patients aged 18 years or older who had received HD or PD for more than 3 months were screened for participation. Signed informed consent was required for enrollment, after which patients received oral and written information about the study. To ensure standardized conditions, selfadministered questionnaires were completed during the regular sessions for patients receiving HD or during the scheduled visit at the outpatient clinic for patients receiving PD. Ethical permission for the study was obtained from the scientific committee of the hospital.
Study inclusion and exclusion criteria
The participants (both HD and PD) were selected according to the following criteria: diagnosis of end-stage renal disease, receiving current conventional HD (three times per week) or maintenance PD treatment, older than 18 years, voluntary participation, and signed consent form. Exclusion criteria were cognitive deficits such as considerable memory loss, confusion/dementia, and intellectual disability; being illiterate and/or being incapable of answering the questionnaire (difficulty in understanding the questions, visual or hearing impairment); having a serious illness in an acute treatment phase or receiving palliative care; and having a history of major abdominal surgery.
Demographic and clinical data at baseline
Demographic data including employment status, education, and the number of constipation-related medications were collected by questioning the patients. Age, sex, primary kidney disease for renal failure, dialysis modality, comorbidities, and laboratory data including hemoglobin, serum albumin, serum potassium, and serum calcium levels were gathered from medical records.
Definition
The Rome III criteria in 2006 for constipation include having at least two of the following: straining during defecation 25% of the time, lumpy or hard stools in 25% of defecation, sensation of incomplete evacuation in 25% of defecation, sensation of anorectal obstruction/blockage in 25% of defecation, need for manual maneuvers to facilitate defecation 25% of the time, and fewer than three defecations per week. In addition, patients should rarely have loose stools without laxatives and should not have irritable bowel syndrome.
Functional status, depression, and HRQoL assessment
Functional status was evaluated using the Karnofsky score. 15 The Chinese version of Beck's Depression Inventory was also used to evaluate depression in our patients receiving dialysis. 16 Comorbidity was scored on the number of comorbid conditions using the comorbidity index, according to a previous study. 17 HRQoL was assessed using the Physical Component Summary scale (PCS) and the Mental Component Summary scale (MCS) scores from the 12-item short-form (SF-12; version 2), which is a self-assessment of physical and mental health. SF-12 provides similar predictions of quality of life to those of SF-36 and may serve as an applicable clinical tool because it requires less time to complete. 18 The version used in this study reflects HRQoL over the previous 4 weeks. SF-12 was scored from 0 to 100, with higher scores indicating better HRQoL.
Statistics
All values were expressed as the mean ± standard deviation, median 25th or 75th percentile, or percentage, as appropriate, and P , 0.05 was considered statistically significant. Comparisons among quartiles were assessed with oneway analysis of variance, Kruskal-Wallis, or χ 2 test, as appropriate.
Because age, sex, and primary kidney disease were considered possible confounders, all analyses were also adjusted submit your manuscript | www.dovepress.com Dovepress Dovepress for those variables. Marital stage, employment status, health insurance, living alone, education, Karnofsky score, Beck Depression Inventory, and the comorbidity index could have influenced the HRQoL. Therefore, all analyses were adjusted for those variables in addition to the previously mentioned possible confounders.
Odds ratios and 95% confidence intervals (95% CIs) were calculated by means of logistic regression models for the prevalence of constipation, with adjustment for age, sex, and primary disease. We performed multiple logistic regression analysis to define independent risks for constipation. Multiple linear regression analysis was used to define independent risk factors associated with impaired HRQoL in dialysis patients with constipation. All statistical analyses were evaluated using SPSS 17.00 (IBM Corporation, Armonk, NY, USA).
Results
Patient characteristics
The 605 respondents had a mean age of 50.0 ± 3.2 years. Their demographic and socioeconomic features are shown in Tables 1 and 2 . The two groups were slightly different in age, employment status, and number of constipation-related medications.
incidence of constipation in each group
The incidences of constipation are summarized in Table 3 . The relative risk for constipation was 4.17 times higher in the group receiving HD compared with the PD group, adjusting for age, sex, and primary disease (95% CI, 2.98-6.96; P , 0.05).
Risk factors for constipation in the dialysis population
In multiple logistic regression analysis, dialysis modality was the independent risk factor associated with constipation (odds ratio [OR], 2.72; 95% CI, 2.41-5.95; P , 0.01). Age and the number of constipation-related medications were two other independent risk factors for HRQoL.
Risk factors for impaired HRQoL in the constipated dialysis population
When we performed multiple linear regression analysis, dialysis modality was one of several independent risk factors for impaired HRQoL in the constipated dialysis population (OR, 1.63; 95% CI, 1.23-3.47; P , 0.05). In addition to dialysis modality, age and diabetes were additional risk factors. a Differences in proportions were tested using the Pearson Chi-square test; differences in means were tested using an independent t-test or the Mann-Whitney test; b medications associated with constipation include calcium channel blockers, charcoal, 19 iron supplements, 20 phosphate binder, 21 and antidepressants.
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Abbreviations: HD, hemodialysis; PD, peritoneal dialysis; n, number; SD, standard deviation.
impaired HRQoL in constipated dialysis patients 
Discussion
This study provided a comprehensive and detailed description of the incidence of constipation and its effect on HRQoL in the dialysis population. The incidence of constipation based on Rome III criteria was 71.7% in HD patients and 14.2% in PD patients. According to early reports, 40% to 70% of HD patients and 16.0% to 28.9% of PD patients had constipation. 26, 27 Previous studies showed that the lower prevalence of constipation in PD patients might be caused by the low rate of constipating drug administration, dialysis modality-based lifestyle, nutrition, higher total dietary fiber intake, the warm dialysate in the peritoneum, and little chance to defecate, or failure to respond to the desire to defecate, during HD therapy. 28 Apart from these causes, employment status, diabetes, and mean time receiving dialysis (in months) could all affect the incidence of constipation. As for employment status, patients receiving PD had more time and a higher number of chances to work and exercise with employment. In addition, employment could improve patients' psychological health, lowering the incidence of constipation. Several studies also found that constipation was among the most frequent of gastrointestinal symptoms in patients with diabetes mellitus, which contributed to the higher incidence of constipation in patients receiving HD. [29] [30] [31] We also examined the effect of constipation on HRQoL and compared HRQoL between the two modalities with constipation. The relative differences in HRQoL between the two modalities were not clearly known before. Harris et al 32 thought there were no significant HRQoL differences between HD and PD patients, but others thought some treat- 11.4 ± 5.5 11.2 ± 1.7 .0.05
2.4 ± 0.6 2.0 ± 0.9 ,0.05
35.3 ± 6.8 35.0 ± 2.5 0.63 Mean time receiving dialysis in months (mean ± SD) 52.6 ± 12.4 52.6 ± 16.2 0.42 Comorbidity index (mean ± SD) 6.1 ± 1.5 6.4 ± 4.7 0.33 Karnofsky score median (mean ± SD) 77.6 ± 9.7 80.9 ± 8.2 0.14 Beck Depression inventory score (mean ± SD) 14.8 ± 7.7 10.3 ± 8.8 ,0.05
Abbreviations: n, number; SD, standard deviation. ments were better for HD patients but others were better for PD patients. 33 The results of our study demonstrate an effect of constipation on both the mental and physical components of HRQoL in the dialysis population.
Patients with constipation often had impaired HRQoL. Dialysis patients with constipation had significantly lower mean SF-12 PCS and MCS scores than those patients in the matched control group. In addition, we also observed better SF-12 PCS and MCS scores in HD patients than in PD patients with constipation, although the prevalence of constipation in HD patients was higher. The reason might be that the severity of constipation was mild and could be controlled easily.
It is well known that psychological indicators tend to favor PD patients. This is probably because PD treatment offers increased autonomy and control, flexibility in daily life, and reduction of dietary and social restrictions. As for PD patients with constipation, peritonitis resulting from colonic perforation was associated with a higher mortality. 34 In several studies, HD was reported to have better scores than PD with regard to physical well-being; 35 this was also found to be the case in our study. These findings might have a relevance to the previously mentioned higher level of anxiety in early starters of PD treatment, as the median duration of PD was shorter than that of HD. 36 All these factors could contribute to the lower SF-12 PCS and MCS scores in PD patients in our study. The reason for impaired HRQoL in dialysis was painful defecation and abdominal pain. 37, 38 Indeed, in Table 2 , we show that patients with constipation had higher depression scores (P , 0.05).
Because of its significant effect on HRQoL, 39 we should pay more attention to constipation. Medical therapy with polyethylene glycol or lactulose should be favored in longterm treatment, and psychodiagnostic queries concerning fear should be included in the diagnostic procedures. Biofeedback was an effective therapy in these cases, especially with pelvic floor dyssynergia. Surgical interventions were rarely indicated or successful, with the exception of chronic outlet obstruction with severe anatomic changes.
40
Conclusion
We evaluated the prevalence of constipation in the dialysis population and found differences between the two treatment modalities. We also demonstrated the significant effect of constipation on HRQoL. Constipation had a negative effect on HRQoL, and more obvious effects on HRQoL in PD patients than in HD patients. We should pay more attention to the PD patients with constipation, as peritonitis caused by constipation was associated with a higher mortality.
Further, because of missing information in the patients' records, there were some missing values for the latter variable. The data of this study were cross-sectional, and thus did not provide insight into the longitudinal effects of constipation on HRQoL in the dialysis population. Finally, evidence provided by this study could be extended by the control of the above issues and the use of even larger samples. Thus, more clinical multicenter studies are needed to clarify the real incidence of constipation and its longitudinal effects on HRQoL in the dialysis population.
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